Background: Self-care helps maintain health, prevents complications and improves the quality of life of patients living with heart failure (HF). Self-care is critical to HF management but has received limited attention in Nepal. Identification of the sociodemographic and clinical characteristics associated with self-care is crucial to tailoring appropriate self-care programs to improve health outcomes including patients' quality of life. Aims: The aims of this study were to describe self-care including the factors influencing self-care and the relationship between self-care and health-related quality of life in patients living with HF in Kathmandu, Nepal. Methods: We used a cross-sectional observational study design to measure self-care maintenance, self-care management, and self-care confidence using the Nepali Self-Care of Heart Failure Index. To analyze data, we used descriptive statistics, bivariate associations and regression modeling. Results: We recruited 221 patients with HF: mean age 57.5 AE 15.76 years, 62% male. The results in this sample indicated poor self-care maintenance (38.5 AE 11.56), management (45.7 AE 15.14), and confidence (40.9 AE 16.31). Patients with higher education were associated with higher self-care maintenance and management. Living alone and a better New York Heart Association functional classification for HF were related to higher selfcare confidence. Higher social support was associated with better self-care. Self-care confidence was an independent predictor of self-care maintenance, management and health-related quality of life on adjusted analyses. Conclusion: Self-care was limited among patients living with HF in Nepal yet was associated with better quality of life. The study identified various sociodemographic and clinical factors related to self-care, which could be crucial while developing self-care interventions.
Introduction
Heart Failure (HF) is a chronic, progressive condition associated with significant morbidity, mortality, and health care expenditures [1, 2] . HF is considered a final common pathway for many cardiovascular diseases [3] and the burden of HF is increasing in low-and middle-income countries [4] , including Nepal. Although national data on HF in Nepal is undocumented [5] , globally, 26 million people are living with HF, with the prevalence of HF in Asian countries being approximately 1.26%-6.7% [6] . In neighboring countries, China and India, it is estimated that there are 4.2 million and up to 23 million people with HF, respectively [2] . The percentage of patients admitted to hospitals with HF who die within 1 year of admission is 17-45% [6] .
The prevalence and associated toll of HF are expected to increase in Nepal with a shift of disease burden from communicable disease to noncommunicable disease [7] , the aging of the population, increasing life expectancy [8] , and a higher prevalence of cardiovascular diseases (one of the leading causes of death in Nepal) [9] . A search of the literature on HF in Nepal generated only a handful of studies that were limited to clinical patient profiles, causes of HF, and HF medication use [10, 11, 12, 13] . Hence, there is a need for studies to increase our knowledge of HF and improve the management of HF in Nepal.
The diagnosis of HF is associated with higher healthcare utilization and decreased quality of life (QoL) for patients and their family members [14] . Further, the lengthy and frequent hospital admissions required by patients with HF are associated with placing a higher economic burden on individuals and society. Though the burden of HF is high, effective management with high-level patient self-care has been demonstrated to improve HF quality of care and disease outcomes [15, 17, 18] . The goal of HF self-care is to help maintain and manage HF symptoms, prevent avoidable complications, and improve disease outcomes [16] . Studies have found that self-care of HF can reduce re-hospitalization, healthcare costs, and mortality and improve health-related QoL (HRQOL) [17, 18, 19] . Hence, the concept of self-care is supported internationally in evidence-based practice guidelines and there is an increasing body of work being undertaken to develop this concept in clinical practice [15] .
Riegel and colleagues define self-care in HF as a naturalistic decisionmaking process that influences the actions that maintain physiologic stability (maintenance), facilitate the perception of symptoms (symptom perception) and the response to symptoms (management) when they occur [16] . Confidence in the ability to perform self-care can improve both self-care maintenance and management. A recent review on factors affecting self-care has demonstrated that self-care can be influenced by various sociodemographic and clinical characteristics related to the person (e.g., age, sex, education, ethnicity, self-efficacy), the problem (e.g., comorbidity, severity of HF, New York Heart Association [NYHA] functional classification), and environment (e.g., location, social support) [20] .
Despite the importance of self-care strategies in HF disease management, no studies have examined self-care and influencing factors in patients living with HF in Nepal. Further, the relationship between self-care and HRQOL specific to the Nepali population is unknown. Having information on the sociodemographic and clinical factors influencing selfcare and the relationship between self-care and HRQOL may be useful to develop, tailor and target appropriate self-care strategies for patients living with HF in Nepal. We have provided a commentary on the epidemiology and profile of HF in Nepal, which identifies inadequate self-care among most of the participants and recommends a study exploring factors influencing self-care [5] . This study seeks to describe the context of self-care, examine sociodemographic and clinical factors affecting self-care, and to explore the relationship between self-care and HRQOL.
Methods

Study design
The present observational, cross-sectional study was conducted and reported following the Strengthening the Reporting of Observational Studies in Epidemiology (STROBE) guidelines [21] .
Sample, setting, and sample size
The target population of the study was hospitalized HF patients with a verified diagnosis of HF at one of the three leading hospitals providing cardiovascular services in Kathmandu, Nepal: Shahid Gangalal National Heart Centre, Manmohan Cardiothoracic Vascular and Transplant Center, and the Norvic International Hospital. The following prospective, consecutive patients were included in the study: (a) confirmed diagnosis of HF at least 1 month before hospitalization, (b) could understand and speak Nepali, (c) had no documentation of dementia or cognitive impairment, and (d) provided informed consent. Power analysis indicated that about 110 participants would be needed to study six independent variables in a multiple linear regression model with 80% power and alpha of 0.05 [22] .
Measures/instruments
2.3.1. Heart failure self-care HF self-care was assessed using the Nepali Self-Care of Heart Failure Index (SCHFI) version 6.2, a valid and culturally reliable instrument with 22 items [23] . The scale consists of three subscales: self-care maintenance, self-care management, and self-care confidence. Following the scoring guidelines, scores on each of the SCHFI scales were standardized to 100; higher scores indicated higher self-care [23] . A score <70 on each SCHFI subscale was considered inadequate self-care [23] . The Cronbach's alpha of the original English version of the SCHFI subscales were: maintenance 0.55, management 0.65, and confidence 0.86 [23] . In this sample, the composite reliability coefficient for subscales were: maintenance 0.6, management 0.7, and confidence 0.8. The instrument demonstrated adequate validity and reliability.
Heart failure snapshot
Data collection was based on a two-page clinical report form used as part of the New South Wales HF Snapshot Study [24] . The form included patients' data on sociodemographic and clinical characteristics including past medical history, NYHA functional classification, severity of left ventricular ejection fraction (LVEF) as determined by echocardiography, and medical management based on the evidence-based guidelines [25] . The form was modified to consider social and cultural differences. Sociodemographic data included age, sex, education, ethnicity, marital status, living alone, residential location, employment, and disease diagnosis time (in months).
Comorbidity
We assessed comorbidities using the Charlson Comorbidity Index (CCI) [26] . Sixteen diseases were included in this index with different weights: 1, 2, 3 or 6. For calculation of the CCI, all items of the comorbidity scores were added; higher scores indicated higher comorbidity. All participants in this study received score 1 for a confirmed diagnosis of HF and 0 for no documentation of dementia based on the eligibility criteria.
Social support
We used the ENRICHD Social Support Inventory (ESSI) to measure social support [27] . The ESSI was developed for the ENRICHD trial with 7 items related to structural (partner), instrumental (tangible help), and emotional (caring) support. The response categories ranged from 1 (none of the time) to 5 (all of the time); item 7 (living with spouse) scored 4 for 'yes' and 2 for 'no'. The scores in ESSI were summed and ranged from 8 to 34; a higher score indicated greater social support. The Cronbach's alpha of ESSI was 0.88.
Heart failure knowledge
To measure HF disease knowledge, we selected 5 items from the Dutch Heart Failure Knowledge Scale [28] with the help of a panel of three cardiovascular nurses and researchers. The panel reviewed all 15 items of the scale based on the importance of items and cultural relevance. The final selected items were: 4 (which statement is true regarding medication adherence), 5 (best thing to do in case of increased shortness of breath or swollen legs), 6 (cause of rapid worsening of HF symptoms), 7 (meaning of HF), and 12 (which statement is true regarding exercise). The right answer in each item was scored 1 and a wrong answer was scored 0. The scores ranged from 0-5; a higher score indicated better knowledge.
Health-related quality of life
The HRQOL was measured using the Nepali version of the Visual Analytic Scale [29] , a vertically calibrated scale that allows respondents to rate their overall health status on a scale ranging from 0 (worst) to 100 (best) imaginable. This scale demonstrated adequate validity and reliability among Nepali populations in previous study [29] .
Data collection procedures
The data for the present study were collected from patient interviews and medical records by nurses experienced in working with HF patients; the nurses were identified with help from collaborators at each data collection site. The translators and data collectors were bilingual and fluent in both Nepali and English. Further, data collectors were trained and evaluated by observing and reviewing the patients' interviews and medical data abstraction. The measures in the English language were translated into the Nepali language. During the translation process, some items were deleted or added to account for cultural differences.
The investigation conforms to the principles outlined in the Declaration of Helsinki (Br Med J 1964; ii:177). Ethics approval was obtained from the Johns Hopkins Medicine Institutional Review Board, the Nepal Health Research Council, and the Shahid Gangalal Institutional Review Board. After the ethical approval, final administrative approval to collect data was obtained from the hospital directors.
Statistical analysis
Data analyses included descriptive statistics, bivariate analyses and regression modeling. All analyses were performed using Stata v.14. Continuous data were reported as means and standard deviations or median and interquartile range (IQR); categorical data were reported as frequencies and percentages. Bivariate analyses were conducted using correlation tests for continuous variables and chi-square or Fisher's exact tests for categorical variables. Linear regression was used to identify predictors of self-care (maintenance, management, and confidence) and to explore the relationship between self-care and HRQOL. The rate of missing data was less than 2% across variables; hence, the list-wise deletion method was used to handle missing data.
At first, unadjusted simple linear regression analyses were conducted between sample characteristics and self-care. Since the social support scale was also included in the model, marital status was removed from the adjusted model. The employment status, location, diagnosis time and severity of ejection fraction were also removed from the final adjusted model in light of the bivariate analyses, the Situation-Specific Theory [16] , the findings from recent reviews on factors influencing self-care [20, 30] , and sample size. We conducted simple linear regression and multiple linear regression analyses to analyze the relationship between self-care and HRQOL; the final adjusted model was controlled for age, sex and NYHA class based on the literature [19] . Statistical significance was set at p < 0.05. Table 1 displays the following sample characteristics of 221 patients living with HF: mean age was 57.5 AE 15.76 years, the majority were male (62%), married (83%), unemployed (65%), ethnically Brahmin (25%); at discharge the patients were predominantly NYHA class II (65%); and most of the participants had informal education (45%). The majority of the participants had severe (46%) or moderate (43%) LVEF as evidenced by echo report. Ischemic heart disease (42%), diabetes mellitus (30%), and rheumatic heart disease (24%) were the most common comorbidities. The median (IQR) time since HF diagnosis was 8 (27) Overall, HF self-care was poor with mean scores below the established cutoff for adequate self-care scores-a standardized score of 70 on each subscale of the SCHFI scores. The mean scores on SCHFI subscales were self-care maintenance 38.5 AE 11.56, self-care management 45.7 AE 15.14, and self-care confidence 40.9 AE 16.31.
Results
Sample characteristics
3.2. Self-care maintenance, management and confidence Table 2 summarizes the descriptive statistics of individual items on the self-care maintenance, management, and confidence scales. The majority of the participants never, rarely or sometimes monitored their weight, checked ankle swelling, tried to avoid getting sick, performed physical activity, exercised for 30 min, asked for a low-salt diet when eating out or visiting friends/relatives, or used a system to remember medications. Participants sometimes or frequently kept doctor/nurse appointments and ate a low-salt diet. Further, most of the participants sometimes forgot to take one of their medications.
Most of the participants experienced HF symptoms in the prior month. Hence, self-care management, actions undertaken to relieve HF symptoms, could be assessed in 178 participants. The majority of the participants failed to recognize or did not recognize quickly that their symptoms were related to HF. More than 75% of the participants were somewhat likely or likely to follow remedies to manage their symptoms by reducing salt and fluid intake, taking an extra diuretic, or visiting healthcare providers. Around half of the participants were somewhat sure of their ability to evaluate the effectiveness of a remedy that they had tried recently.
Most participants were somewhat or very confident in their ability to keep themselves free of symptoms, follow treatment advice, evaluate the importance of symptoms, recognize changes in their health, and evaluate a symptom management remedy; however, participants' confidence was lower in their ability to relieve symptoms.
Factors influencing heart failure self-care
The results from unadjusted and adjusted linear regression analyses on factors affecting HF self-care (maintenance, management, and confidence) are shown in Table 3 .
Factors influencing self-care maintenance
Formal education and self-care confidence were independently associated with self-care maintenance. Participants with higher secondary or less education and more than higher secondary education had higher self-care maintenance by 7.1 (p ¼ 0.001) and 7.4 (p ¼ 0.030) units, respectively, than illiterate participants. Each 1-point increase in self-care confidence was associated with an increase in self-care maintenance score by 0.3 (p ¼ 0.000) units. The relationship between comorbidity and self-care maintenance was borderline significant, indicating that with every unit increase in comorbidity score there was an increase in self-care maintenance score by 1 unit (p ¼ 0.051).
Factors influencing self-care management
Formal education, Newar ethnicity (compared to Brahmin), social support and self-care confidence were independently associated with self-care management. Participants with higher secondary or less education (β ¼ 9.8; p ¼ 0.000) and more than higher secondary education (β ¼ 14.5; p ¼ 0.002) were more likely than the illiterate participants to have higher self-care management. Being ethnically Newar rather than Brahmin was associated with higher self-care management scores by 6.3 (p ¼ 0.043) units. With each unit increase in social support and self-care confidence scores, the likelihood of an increase in self-care management scores was, on average, 0.7 (p ¼ 0.002) and 0.4 (p ¼ 0.000) units. There was a borderline statistically significant relationship between gender and self-care management: on average males had lower self-care management than females by 3.8 (p ¼ 0.053) units.
Factors influencing self-care confidence
Living alone, NYHA class II, III and IV and social support were independently associated with self-care confidence compared to class I. Participants living alone were more likely to have a higher self-care confidence score by 12.3 (p ¼ 0.022) units. Compared to participants with NYHA class I at discharge, those with NYHA class II (β ¼ -13.6; p ¼ 0.001), III (β ¼ -17.6; p ¼ 0.000), IV (β ¼ -21.7; p ¼ 0.006) had lower selfcare confidence. Each 1-point increase in social support score was associated with an increase in self-care confidence score by 0.9 (p ¼ 0.001) units.
Relationship between self-care and health-related quality of life
Unadjusted analyses found that self-care maintenance (β ¼ 0.2; p ¼ 0.037), self-care management (β ¼ 0.2; p ¼ 0.017) and self-care confidence (β ¼ 0.3; p ¼ 0.002) were statistically related with self-reported HRQOL (Table 4) . However, the adjusted model identified that only selfcare confidence was an independent factor associated with HRQOL, controlling for other self-care scores, age, gender, and NYHA class. Each 1-point increase in self-care confidence was associated with an increase in HRQOL by 0.3 (p ¼ 0.002) units.
Discussion
To our knowledge, this is the first study describing self-care, factors influencing self-care, and the relationship with HRQOL among patients living with HF in Nepal. The study identified inadequate self-care among HF patients in Nepal. Compared with other countries where the SCHFI v6.2 was administered, the scores of this Nepali sample are among the lowest (Table 5 ). The reason for low self-care in the Nepali population is probably that community awareness and understanding of cardiovascular disease is low in Nepal [31] . HF is not widely recognized in Nepal and knowledge on how to care for oneself or a family member with HF is not adequate. Although self-care was inadequate, when comparing the three subscale scores, self-care maintenance was lower and self-care management was higher in the Nepali participants. In contrast, self-care management was lower among samples from other countries. The partial explanation for this could be that, similar to other low-and middle-income countries, Nepal's health expenses are usually devoted to curative or tertiary-level healthcare. Yet, expenditures for preventive and health promotion services are often lower in priority. This is a significant challenge for low-and middle-income countries, including Nepal, where there is a need for well-planned, need-based, and effective programs for prevention and management of existing communicable diseases and for mitigating the increasing burden of non-communicable diseases.
Information on the distribution and factors influencing HF self-care can provide a basis for developing culturally appropriate and effective disease maintenance and management strategies. This study identified several significant clinical and sociodemographic factors influencing selfcare in a Nepali sample. Results identified that those who were illiterate and had no formal education demonstrated poor self-care maintenance and self-care management. Education is important in HF self-care because the educational level might be associated with learning ability and the ability of this population to recognize changes in their symptoms [39] . In our sample, 30% of the participants could not read and write; as such, they might have a low ability to learn, which could influence their self-care activities. Additionally, being ethnically Newar, compared to Brahmin, was related to higher self-care management in this sample. A potential explanation could be that the Newar participants were younger, more educated, and living primarily in city areas with more access to 
*NYHA: New York Heart Association; Statistically significant relationships at 5% are in bold. The reference category for a categorical predictor variable is given in parenthesis.
healthcare resources. However, with no previous data, it is challenging to determine how ethnicity relates to healthcare access in Nepal. In contrast to other studies that indicated an association between age and self-care [35, 40, 41, 42] , in this study, age was not associated with self-care. The participants in the present study were younger than the participants in other comparable studies [35, 40, 41] , which is a possible explanation for the finding. Contrary to findings of previous studies [20] , the sample of this study were experienced in living with HF diagnosis (median of 8 months) yet their engagement in HF self-care was not adequate. This study supported the finding of a recent review [20] where the majority of the study in higher-income countries did not observe a significant relationship between gender and self-care. Nonetheless, gender is an important social determinant of health, so gender differences and gender roles in self-care should be explored more.
Social support was an important promoter for better self-care in this sample and in other HF patients [41, 43] . Only 10 participants in the present study were living alone; interestingly, those living alone demonstrated better self-care confidence. A partial explanation for this from the post hoc analysis was that persons living alone were those whose functional status was better (NYHA II) and who were younger (mean age of living alone participants in this sample was 47 years). In the study, functional class, NYHA class at discharge, was an independent factor influencing self-care confidence, indicating that better functional status was associated with better self-care confidence. Those with better functional status may believe that they have more energy, are less symptomatic, and manage their HF appropriately [44] . Further, results identified that more comorbidities were associated with higher self-care maintenance. It may be that as HF patients become more ill, they might feel the need and motivation for self-care and adhere to self-care behaviors. However, a discrepancy exists in the literature on the relationship between comorbidity and self-care warranting further investigation.
In this study, self-care confidence was an independent predictor of self-care maintenance and self-care management. The finding suggests that self-care confidence is a statistically relevant factor to self-care in alignment with the situation-specific theory of HF self-care [16] . In addition, similar to a previous investigation, this study found that greater self-care confidence was a statistically significant factor for reporting higher HRQOL, even after controlling for known confounders [19] . The influence of self-care confidence on self-care maintenance and management and HRQOL was small and not clinically significant. Still, the findings that self-care confidence provides a link between self-care and patients' HRQOL is crucial because of the further association between HRQOL and morbidity and mortality, and the complexity of self-care that is expected from HF patients [19] .
The study has a number of limitations. The study findings have limited generalizability. The study used a prospective, consecutive sample from three hospitals in Kathmandu, Nepal, and is cross-sectional in nature. Additionally, the study used self-report measures for self-care, social support, HF knowledge, and HRQOL, which might be associated with social desirability bias. The study was also limited with the smaller sample size to incorporate more variables in the final adjusted model. The study modified some previously validated measures to account for cultural differences yet did not test the validity and reliability in this sample except for the Nepali SCHFI [45] . Nevertheless, this is an important first step in exploring the context of self-care in Nepal, including factors affecting self-care and the relationship with HRQOL. In addition, the variables included in regression analysis explained 50% of the variation in self-care management, which is relatively high compared to other studies [46] . Future investigation is warranted with longitudinal study designs and larger sample size to examine the predictors of self-care and the relationship with health outcomes.
Overall, the study identified that self-care maintenance, management, and confidence were lower than established norms among patients living with HF in Nepal. Several sociodemographic and clinical characteristics were identified as factors affecting self-care maintenance, management, and confidence that could be crucial while developing tailored and targeted self-care interventions. The study demonstrated a significant association between self-care-specifically, self-care confidence and HRQOL. Further studies are needed in a Nepali sample to confirm and identify other factors related to self-care and to investigate methods to improve self-care and HF disease outcomes.
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